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(4) The fourth step was to enter the

most effective model into the GIS, and
construct maps predicting the probability
of debris flows occurring. As an example,

Maps predicting the probability
of debris flows were developed
in four steps

(3) The third step was to observe statistical
correlations of data from all 15 wildland fires
and build the logistic regression models

the probability of debris flows occurring
in the Missionary Ridge Fire is shown
in figure 3.

(1) The first step was to delineate basins that
did and did not produce debris flows using
National Elevation Data (NED). A total of 399

(table 1) by evaluating all possible
combinations of variables.
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examp|e, basins from the M|ss|onary R|dge varlable_s might be significant in tht::- multivariate models. Univariate
Fire in Colorado are sh n in fi re 1 correlations are usually observed first to explore the data (table 1). Where:
shown | Ig ure 1. 1 SL = Percent of basin with slope greater than or equal to 30 percent
® Multivariate models were constructed by evaluating every possible combination || BS =Burn severity category
of variables shown in table 1. Several logistic regression models were constructed 1 SO = Partical size sorting, in Phi units
Missi Rig Ei ,—l using different combinations of variables, and then the most effective model 1 Sl =Average storm intensity, in millimeters per hour
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1 D = Soil drainage category
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constructed. All possible combinations of independent variables were evaluated to determine Ruggedness (change in basin elevation/square-root of area) 0.281 0.035 X
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flows occurring in recently-burned landscapes. perice Size Skewness S B
Available Water Capacity (inches per inch) 0.046 0.006 X
Clay Content (percent of material < 2mm) -0.163 0.000 X X X X X
Soil Erodibility Factor (KFFACT, 1 = easily eroded, 0.01 = non erosive) -0.074 0.026
o7 _ o Y Tyt A _ Organic Matter (percent, by weight) -0.172 0.006 X X X X X X
R (i ; v, #5 &y - ' ‘ § Permeability (inches per hr) -0.118 0.004 X X X X X X X References
Soil Thickness (inches) -0.147 0.020 X X X
v en Hydrologic Group (1 though 4, with 1 having highest infiltration) 0.111 0.022 X X X X
37 300 Drainage (1 through 7, with 1 having highest drainage) -0.198 0.006 X X X X X X X
Slope (in percent) -0.066 0.004 X
Liguid Limit (percent moisture by weight) 0.046 0.004 X X X . . .
Hydric Capacity (used to identify wetlands, proportion of map unit with saturated (anaerobic) soils) -0.190 0.002 Hosmer, DW, and LemeShOW, S_, 1989, Apphed |og|st|c
Annual Flood Frequency (1 to 4, 1 > 50 percent, 2 = 5 to 50 percent, 3 = 0 to 5 percent, 4 = none) -0.005 0.003 X X X . .
regression: New York, John Wiley & Sons, Inc., 307 p.
VARIABLE INTERACTIONS
Percer_1t of Total Burned Area In Each Basin That Was Burned at Medium Plus High Severity * Soil
i ” o~ S R Schwarz, G.E. and Alexander, R.B. 1995, State Soil Geographic
s Percent Slope GE 30% * Average Storm Intensity n/a n/a X | X | X (STATSGO) Data base for the conterminous United States:
37 250°N Soil Permeability * Soil Drainage n/a n/a X X . .
U.S. Geological Survey Open-File Report 95-449,
http://water.usgs.gov/lookup/getspatial?ussoils
(a) Spearman's rho is a nonparametric rank-order test, similar to the student's t-test. Variables and models with no correlation with debris flows have
spearman's rho numbers near zero, and variables with perfect correlations have numbers near plus or minus one.
e I (b) The Wilcoxon test is a nonparametric test to determine if there is a significant difference between areas with and without debris flows. As the
‘ & ‘l‘kﬁ . 37 200N effectiveness of the models improves, the Wilcoxon p-values approach zero. ACkn OWI ed g me nts
(c) McFadden's rho is calculated by logistic regression, and conceptually is similar to an r-squared in linear regression. A McFadden's rho value of
Coal Sea m Fi re’ 2002’ zero means there is no correlation; values between 0.2 and 0.4 denote significant correlation.
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